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gland have been estimated by means of morpho-
metric and electron microscopic studies of the
intercalated ducts of the greater salivary glands
upon injecting adrenaline and acetylcholine.
Structural changes have a similar tendency in
response to both irritants in the submaxillar glands
but more marked upon introducing acetylcholine.
The sublingual gland reacts to the introduction of
adreno- and cholinomemetics uniformly, the latter
being manifested through a dilatation of the lumen
of the ducts and an enlargement of the external
diameter. The revealed changes contribute to the
unimpeded entry of secretory products from the
terminal portions of the sublingual glands into the
ductal system in case of any stimulation.
Key words: salivary glands, intercalated ducts,
adrenaline, acetylcholine.
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ïðîòîêîâ áîëüøèõ ñëþííûõ æåëåç êðûñ ïðè
ââåäåíèè àäðåíàëèíà è àöåòèëõîëèíà îïðåäåëå-
íû ñòðóêòóðíûå èçìåíåíèÿ òîëüêî â îêîëîóø-
íîé æåëåçå. Â ïîä÷åëþñòíûõ æåëåçàõ ñòðóêòóð-
íûå èçìåíåíèÿ èìåþò îäèíàêîâóþ òåíäåíöèþ â
îòâåò íà îáà ðàçäðàæèòåëÿ, íî áîëåå âûðàæåí-
íû ïðè ââåäåíèè àöåòèëõîëèíà. Ïîäúÿçû÷íàÿ
æåëåçà ðåàãèðóåò íà ââåäåíèå àäðåíî- è õîëè-
íîìèìåòèêîâ îäíîòèïíî, ÷òî ïðîÿâëÿåòñÿ ðàñ-
øèðåíèåì ïðîñâåòà ïðîòîêîâ è óâåëè÷åíèåì
âíåøíåãî äèàìåòðà. Âûÿâëåííûå èçìåíåíèÿ
ñïîñîáñòâóþò áåçïðåïÿòñòâåííîìó ïîñòóïëå-
íèþ ñåêðåòîðíûõ ïðîäóêòîâ èç êîíöåâûõ îòäå-
ëîâ ïîäúÿçû÷íûõ æåëåç â ïðîòîêîâóþ ñèñòåìó
ïðè ëþáîé ñòèìóëÿöèè.
Êëþ÷åâûå ñëîâà: ñëþííûå æåëåçû, âñòàâî÷-
íûå ïðîòîêè, àäðåíàëèí, àöåòèëõîëèí.

Çà ñòàòèñòè÷íèìè äàíèìè, ïàö³ºíò³â ç õ³ðóðã³÷-
íîþ ïðèðîäæåíîþ ïàòîëîã³ºþ õðåáòà çíà÷íî
á³ëüøå, í³æ ä³òåé ç âàäàìè ñåðöÿ [1-2]. Äîñë³ä-

æåííÿ ðîçâèòêó ³ ñòàíîâëåííÿ òîïîãðàô³¿ ñòðóê-
òóð õðåáåòíîãî ñòîâïà (ÕÑ) ó ïðåíàòàëüíîìó
ïåð³îä³ îíòîãåíåçó òà íîâîíàðîäæåíèõ ëþäèíè
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Ðåçþìå. Ìåòîäàìè ã³ñòîëîã³÷íîãî äîñë³äæåííÿ, ìîðôîìåòð³¿, ïëàñòè÷íîãî ³ ãðàô³÷íîãî ðåêîíñòðó-
þâàííÿ, àíàòîì³÷íîãî ïðåïàðóâàííÿ, ³í'ºêö³¿ àðòåð³àëüíèõ ñóäèí, ðåíòãåíîãðàô³¿ äîñë³äæåíî 65
ñåð³é ã³ñòîëîã³÷íèõ ïðåïàðàò³â çàðîäê³â òà ïåðåäïëîä³â, à òàêîæ 50 ïðåïàðàò³â ïëîä³â òà íîâîíàðî-
äæåíèõ. Âèçíà÷åí³ òåðì³íè ôîðìóâàííÿ ç'ºäíàíü õðåáåòíîãî ñòîâïà, ñòàíîâëåííÿ ¿õ òîïîãðàô³¿, îê-
ðåñëåí³ êðèòè÷í³ ïåð³îäè ¿õ ðîçâèòêó.
Êëþ÷îâ³ ñëîâà: õðåáåòíèé ñòîâï, ç'ºäíàííÿ, åìáð³îòîïîãðàô³ÿ, ëþäèíà.



ìàþòü âàæëèâå çíà÷åííÿ äëÿ ç'ÿñóâàííÿ ìîðôî-
ëîã³÷íèõ ïåðåäóìîâ òà ÷àñó ìîæëèâîãî âèíèê-
íåííÿ ïðèðîäæåíèõ âàä õðåáòà, ðîçðîáêè ðàö³î-
íàëüíèõ ìåòîä³â õ³ðóðã³÷íèõ âòðó÷àíü òà íîâèõ
ñòàá³ë³çàö³éíèõ òåõíîëîã³é. 

Â ë³òåðàòóð³ äîñòàòíüî âèñâ³òëåíà áóäîâà
ç'ºäíàíü äîðîñëî¿ ëþäèíè [3]. Ìåíøà ê³ëüê³ñòü
ðîá³ò ïðèñâÿ÷åíà ¿õ âèâ÷åííþ ó ä³òåé òà
ï³äë³òê³â [4]. Ìàéæå â³äñóòí³ äàí³ ñòîñîâíî ñóã-
ëîáîâèõ ç'ºäíàíü õðåáòà â ïåð³îä âíóòð³øíüî-
óòðîáíîãî ðîçâèòêó.

Ìåòà äîñë³äæåííÿ. Äîñë³äèòè ðîçâèòîê
ç'ºäíàíü ÕÑ ëþäèíè â ïðåíàòàëüíîìó ïåð³îä³
îíòîãåíåçó.

Ìàòåð³àë ³ ìåòîäè. Ìàòåð³àëîì äëÿ äîñë³ä-
æåííÿ áóëè 65 ñåð³é çð³ç³â ëþäñüêèõ çàðîäê³â ³ ïåðåä-
ïëîä³â â³ä 5,0 äî 90,0 ìì ò³ì'ÿíî-êóïðèêîâî¿ äîâæè-
íè (ÒÊÄ), à òàêîæ 50 ïðåïàðàò³â ïëîä³â òà íîâîíà-
ðîäæåíèõ. Âèêîðèñòàí³ ìåòîäè ã³ñòîëîã³÷íîãî äîñ-
ë³äæåííÿ ç ôàðáóâàííÿì ïðåïàðàò³â ãåìàòîêñèë³í-
åîçèíîì, ï³êðîôóêñèíîì çà ìåòîäîì âàí Ã³çîí, ìîð-
ôîìåòð³¿, ïëàñòè÷íîãî ³ ãðàô³÷íîãî ðåêîíñòðóþ-
âàííÿ, àíàòîì³÷íîãî ïðåïàðóâàííÿ, ³í'ºêö³¿ àðòå-
ð³àëüíèõ ñóäèí âîäÿíîþ ñóñïåíç³ºþ ñâèíöåâîãî ñóðè-
êà, ðåíòãåíîãðàô³¿.

Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâîðåí-
íÿ. Äóãè õðåáö³â çàêëàäàþòüñÿ ðàí³øå ò³ë, ïðî-
òå âîíè äîâãî ðîçì³ùóþòüñÿ ³çîëüîâàíî â³ä ò³ë
õðåáö³â. Ï³ñëÿ òîãî, ÿê ó õðåáò³ ïî÷èíàºòüñÿ
ðîçâèòîê ïåðåäõðÿùîâî¿ òêàíèíè, ç'ÿâëÿþòüñÿ
ì³æõðåáöåâ³ õðÿù³ (ìàéáóòí³ ì³æõðåáöåâ³ äèñ-
êè) ó âèãëÿä³ òîíêèõ ñìóæîê óù³ëüíåíî¿ ìåçåí-

õ³ìè. Âîíè ïî÷èíàþòü ôîðìóâàòèñÿ â êðàí³àëü-
íîìó â³ää³ë³ õðåáòà ³ â çàðîäê³â 10,0-13,0 ìì
ÒÊÄ âèÿâëÿþòüñÿ ïî âñ³é äîâæèí³ ÕÑ.

Ì³æ àòëàíòîì ³ ïîòèëè÷íîþ ê³ñòêîþ, ì³æ
ïåðøèì ³ äðóãèì øèéíèìè õðåáöÿìè íà ðàíí³õ
ñòàä³ÿõ º õðÿùîâèé ïðîøàðîê. Íàïðèê³íö³ çà-
ðîäêîâîãî ïåð³îäó ÕÑ ïî÷èíàºòüñÿ íå ïåðøèì
øèéíèì õðåáöåì, à ïåðøèì ì³æõðåáöåâèì õðÿ-
ùåì. Õðÿùîâ³ ôðàãìåíòè ìàéáóòíüîãî àòëàíòî-
ïîòèëè÷íîãî ñóãëîáà íà ðàíí³õ ñòàä³ÿõ ç'ºäíó-
þòüñÿ çà äîïîìîãîþ ìåçåíõ³ìíèõ ñìóæîê, àíà-
ëîã³÷íèõ çà ñâîºþ áóäîâîþ ì³æõðåáöåâèì äèñ-
êàì ³íøèõ ÷àñòèí õðåáòà. Ñìóæêè íàäàë³ óòâî-
ðþþòü çâ'ÿçêîâèé àïàðàò, ùî âèçíà÷àºòüñÿ â
öüîìó ñóãëîá³ ðàí³øå, í³æ â ³íøèõ. Äð³áí³ êóï-
ðèêîâ³ õðåáö³, ÷èñëî ÿêèõ äî öüîãî ÷àñó äîñÿãàº
ìàêñèìóìó, òàêîæ ç'ºäíàí³ ì³æ ñîáîþ ì³æõðåá-
öåâèìè õðÿùàìè. Ç'ºäíàííÿ îêðåìèõ êðèæîâèõ
åëåìåíò³â â ºäèíèé çà÷àòîê ïî÷èíàºòüñÿ ó ïå-
ðåäïëîä³â 22,0-23,0 ìì ÒÊÄ. Ó ïåðåäïëîä³â
25,0 ìì ÒÊÄ ïî÷èíàº ðîçâèâàòèñÿ êðèæîâî-
êëóáîâèé ñóãëîá (ðèñ. 1).

Âèñîòà ì³æõðåáöåâèõ õðÿù³â íà ðàíí³õ
ñòàä³ÿõ á³ëüøà çà âèñîòó ò³ë õðåáö³â. Äî ìîìåí-
òó íàðîäæåííÿ àáñîëþòíà âåëè÷èíà õðÿùîâîãî
ïðîøàðêó íàéá³ëüøà â ïîïåðåêîâîìó â³ää³ë³,
â³äíîñíà – â øèéíîìó.

Ì³æõðåáöåâ³ äèñêè â ïðåíàòàëüíîìó îíòî-
ãåíåç³ íå äîñÿãàþòü äåô³í³òèâíî¿ áóäîâè [5]. Ó
ïîïåðåêîâîìó â³ää³ë³ ÕÑ êàíàë õîðäè âèÿâëÿ-
ºòüñÿ ³ â äîðîñëî¿ ëþäèíè [3], òîìó ì³æõðåáöåâ³
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Ðèñ. 1. Ôðîíòàëüíèé çð³ç ïåðåäïëîäà 50,0 ìì
ÒÊÄ. Ãåìàòîêñèë³í-åîçèí. Ì³êðîïðåïàðàò. Îá.
õ3,5, îê. õ7: 1 – V ïîïåðåêîâèé õðåáåöü; 2 – õîð-
äà; 3 – ² êðèæîâèé õðåáåöü; 4 – ì³æõðåáöåâèé
äèñê; 5 – êðèæîâî-êëóáîâèé ñóãëîá; 6 – âåëèêèé
ïîïåðåêîâèé ì'ÿç; 7 – íèðêà.

Ðèñ. 3. Ãîðèçîíòàëüíèé çð³ç ïåðåäïëîäà 19,0 ìì
ÒÊÄ. Ãåìàòîêñèë³í-åîçèí. Ì³êðîïðåïàðàò. Îá.
õ8, îê. õ7: 1 – öåíòðàëüíèé êàíàë ñïèííîãî ìîç-
êó; 2 – ïåðåäí³é ð³ã; 3 – á³÷íèé ð³ã; 4 – çàäí³é
ð³ã; 5 – ñïèííîìîçêîâèé ãàíãë³é; 6 – ò³ëî õðåáöÿ;
7 – äóãà õðåáöÿ; 8 – õîðäà; 9 – ïîïåðå÷íèé
â³äðîñòîê; 10 – ðåáðî.



äèñêè L4-L5 ³ L5-S1 â³äíîñÿòü äî ãåì³àðòðîç³â.
Ó ïåðåäïëîä³â 15,0-19,0 ìì ÒÊÄ ðåáðà

â³äõîäÿòü â³ä õðåáòà ïåðïåíäèêóëÿðíî äî éîãî
îñ³ (ðèñ. 2). Ïîïåðå÷í³ â³äðîñòêè ãðóäíèõ õðåá-
ö³â çíàõîäÿòüñÿ ïîïåðå÷íî (ðèñ. 3). Ó çâ'ÿçêó ç
öèì â³ñü îáåðòàííÿ ðåáåðíî-õðåáöåâèõ ñóãëîá³â
ó ïåðåäïëîä³â âèçíà÷àºòüñÿ ïåðïåíäèêóëÿðíî
äî õðåáòà. Ó íîâîíàðîäæåíèõ äîðñàëüíå â³äõè-
ëåííÿ ïðîêñèìàëüíèõ ä³ëÿíîê ðåáåð íå ñóòòºâå,
÷èì ïîÿñíþºòüñÿ ìàëèé ó öèõ ñóãëîáàõ ðîçìàõ
ðóõ³â ³, ÿê íàñë³äîê, ïîâåðõíåâå äèõàííÿ ó ä³òåé
ðàííüîãî â³êó. Äîðñàëüíå â³äõèëåííÿ ïîïåðå÷-
íèõ â³äðîñòê³â ãðóäíèõ õðåáö³â â³äáóâàºòüñÿ â
ïåðåäïëîä³â 25,0-30,0 ìì ÒÊÄ. Äëÿ ðîçâèòêó
ðåáåðíî-õðåáöåâèõ ñóãëîá³â õàðàêòåðí³ òðè
ñòàä³¿ ðîçâèòêó: â³ä ñèíàðòðîçó (8 òèæ.) – ÷åðåç
ãåì³àðòðîç (10 òèæ.) – äî ä³àðòðîçó (12 òèæ.).

Ó ïåðåäïëîä³â 30,0 ìì ÒÊÄ â³çóàë³çóºòüñÿ
çà÷àòîê çâ'ÿçêè ãîë³âêè ðåáðà. Ç 8-ãî ïî 9-é òèæ.
ó ñóãëîáàõ â³äáóâàþòüñÿ ³íòåíñèâí³ ïðîöåñè
ïðîë³ôåðàö³¿ òà ã³ñòîòêàíèííîãî äèôåðåíö³þ-
âàííÿ. Öåé ïåð³îä íàé÷óòëèâ³øèé äî ä³¿ íåñïðè-
ÿòëèâèõ çîâí³øí³õ ôàêòîð³â. Ó ïåðåäïëîä³â
70,0-75,0 ìì ÒÊÄ âèÿâëÿþòüñÿ îáîâ'ÿçêîâ³
êîìïîíåíòè ñóãëîáà – ñóãëîáîâà ïîðîæíèíà,
ñóãëîáîâ³ ïîâåðõí³ ³ ñóãëîáîâà êàïñóëà. Ñóãëîáî-
â³ ç'ºäíàííÿ äóã ó ÕÑ (äóãîâ³äðîñòêîâ³ ñóãëîáè)
âèíèêàþòü ï³çí³øå, í³æ ç'ºäíàííÿ ò³ë õðåáö³â çà
äîïîìîãîþ ì³æõðåáöåâèõ õðÿù³â (ì³æõðåá-
öåâèõ äèñê³â). Ïåðøèìè âèíèêàþòü ñóãëîáîâ³
â³äðîñòêè, äðóãèìè – ïîïåðå÷í³. Îñòèñò³ â³ä-

ðîñòêè ç'ÿâëÿþòüñÿ ó ïëîäîâîìó ïåð³îä³. Ó çâ'ÿç-
êó ç â³äñòàâàííÿì ó ðîçâèòêó êàóäàëüíîãî â³ää³ëó
õðåáòà ïîïåðåêîâèé â³ää³ë äîâãî çáåð³ãàº õà-
ðàêòåðí³ "åìáð³îíàëüí³" ðèñè. Ó ïëîä³â ñóãëîáî-
â³ â³äðîñòêè ïîïåðåêîâèõ òà ãðóäíèõ õðåáö³â
ðîçòàøîâàí³ ó ôðîíòàëüí³é ïëîùèí³. Ó íîâîíà-
ðîäæåíèõ âîíè âèçíà÷àþòüñÿ ïîñåðåäèí³ ì³æ
ôðîíòàëüíîþ ³ ñàã³òàëüíîþ ïëîùèíàìè. 

Ôîðìóâàííÿ äóãîâ³äðîñòêîâèõ ñóãëîá³â âè-
ïåðåäæàº ðîçâèòîê ðåáåðíî-õðåáöåâèõ (ðèñ. 4).
Âîíè òàêîæ ïðîõîäÿòü òðè ñòàä³¿ ðîçâèòêó: â³ä
ñèíàðòðîçó (7 òèæ.) – ÷åðåç ãåì³àðòðîç (8 òèæ.)
– äî ä³àðòðîçó (10 òèæ.). Óòâîðåííÿ ñóãëîá³â
ò³ñíî ïîâ'ÿçàíå ç ðîçâèòêîì íåðâîâî-ì'ÿçîâîãî
àïàðàòó. Ì³æõðåáöåâ³ îòâîðè ôîðìóþòüñÿ ó
ïåðåäïëîä³â 13,0-15,0 ìì ÒÊÄ. 

Ñòóï³íü ðîçâèòêó ñïèííîìîçêîâèõ íåðâ³â ó
ïåðåäïëîäîâîìó ³ ïëîäîâîìó ïåð³îäàõ, ÿê³ çà-
áåçïå÷óþòü ³ííåðâàö³þ ç'ºäíàíü õðåáòà ³ ì'ÿç³â
â ä³ëÿíö³ ÕÑ, äîçâîëÿº ïðèïóñòèòè, ùî â öèõ
ç'ºäíàííÿõ ìîæëèâ³ ïîîäèíîê³ ðóõè, ùî âàæëè-
âî äëÿ ôîðìóâàííÿ ñóãëîá³â. 

Âèñíîâêè. 1. Ðîçâèòîê ðåáåðíî-õðåáöåâèõ
ñóãëîá³â â³äáóâàºòüñÿ ó òðè ñòàä³¿: â³ä ñèíàðòðî-
çó (8-é òèæ.) – ÷åðåç ãåì³àðòðîç (10-é òèæ.) – äî
ä³àðòðîçó (12-é òèæ.). 2. Äóãîâ³äðîñòêîâ³ ñóãëî-
áè âèïåðåäæàþòü ðîçâèòîê ðåáåðíî-õðåáöåâèõ
ñóãëîá³â, ùî ïîâ'ÿçàíî ç ðàíí³ì ôîðìóâàííÿì
ñóãëîáîâèõ â³äðîñòê³â. 3. Ó ïåðåäïëîä³â 24,0-
28,0 ìì ò³ì'ÿíî-êóïðèêîâî¿ äîâæèíè ôîðìó-
þòüñÿ îñíîâí³ êîìïîíåíòè ñóãëîá³â õðåáòà: ñóã-
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Ðèñ. 2. Õðåáåòíèé ñòîâï íà ð³âí³ òðåò³õ ðåáåð ïå-
ðåäïëîäà 19,0 ìì ÒÊÄ (ãðàô³÷íà ðåêîíñòðóêö³ÿ):
1 – öåíòðàëüíèé êàíàë ñïèííîãî ìîçêó; 2 – ïå-
ðåäí³é ð³ã; 3 – á³÷íèé ð³ã; 4 – çàäí³é ð³ã; 5 – ñïèí-
íîìîçêîâèé ãàíãë³é; 6 – ò³ëî õðåáöÿ; 7 – äóãà
õðåáöÿ; 8 – õîðäà; 9 – ïîïåðå÷íèé â³äðîñòîê;
10 – ðåáðî; 11 – ñóãëîá ãîë³âêè ðåáðà; 12 – ðå-
áåðíî-ïîïåðå÷íèé ñóãëîá (ñèíàðòðîç).

Ðèñ. 4. Ñàã³òàëüíèé çð³ç ïåðåäïëîäà 56,0 ìì ÒÊÄ.
Ãåìàòîêñèë³í-åîçèí. Ì³êðîïðåïàðàò. Îá. õ3,5, îê.
õ7: 1 – øèéíèé õðåáåöü; 2 – äóãà õðåáöÿ; 3 – äó-
ãîâ³äðîñòêîâèé ñóãëîá; 4 – ñïèííîìîçêîâèé
ãàíãë³é; 5 – îñòèñòèé â³äðîñòîê; 6 – ì³æîñòèñòèé
ì'ÿç; 7 – íàäîñòèñòèé ì'ÿç.



ëîáîâ³ ïîâåðõí³, ñóãëîáîâà êàïñóëà ³ ñóãëîáîâà
ù³ëèíà. 4. Ç'ºäíàííÿ îêðåìèõ êðèæîâèõ õðåáö³â
ïî÷èíàºòüñÿ ó ïåðåäïëîä³â 22,0-23,0 ìì ò³ì'ÿíî-
êóïðèêîâî¿ äîâæèíè, à êðèæîâî-êëóáîâèé ñóã-
ëîá ïî÷èíàº ðîçâèâàòèñÿ ó ïåðåäïëîä³â 25,0 ìì.

Ïåðñïåêòèâè íàóêîâîãî ïîøóêó. Äîö³ëü-
íî âèâ÷èòè îñîáëèâîñò³ ôîðìóâàííÿ ì'ÿç³â ñïè-
íè â ä³ëÿíö³ õðåáåòíîãî ñòîâïà, ¿õ êðîâîïîñòà-
÷àííÿ òà ³ííåðâàö³þ, ùî ìàº çíà÷åííÿ ïðè õ³-
ðóðã³÷íèõ âòðó÷àííÿõ.

Îðèã³íàëüí³ äîñë³äæåííÿ
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ÏÐÅÍÀÒÀËÜÍÎÅ ÐÎÇÂÈÒÈÅ ÑÎÅÄÈÍÅÍÈÉ
ÏÎÇÂÎÍÎ×ÍÎÃÎ ÑÒÎËÁÀ

Â.Â.Êðèâåöêèé

Ðåçþìå. Ìåòîäàìè ãèñòîëîãè÷åñêîãî èññëåäî-
âàíèÿ, ìîðôîìåòðèè, ðåêîíñòðóèðîâàíèÿ, àíà-
òîìè÷åñêîãî ïðåïàðèðîâàíèÿ, èíúåêöèè ñîñó-
äîâ, ðåíòãåíîãðàôèè èññëåäîâàíî 65 ñåðèé ãèñ-
òîëîãè÷åñêèõ ïðåïàðàòîâ çàðîäûøåé è ïðåä-
ïëîäîâ, à òàêæå 50 ïëîäîâ è íîâîðîæäåííûõ.
Îïðåäåëåíû ñðîêè ôîðìèðîâàíèÿ ñîåäèíåíèé
ïîçâîíî÷íîãî ñòîëáà, ñòàíîâëåíèÿ èõ òîïîãðà-
ôèè, à òàêæå êðèòè÷åñêèå ïåðèîäû èõ ðàçâèòèÿ.
Êëþ÷åâûå ñëîâà: ïîçâîíî÷íûé ñòîëá, ñîåäèíå-
íèÿ, ýìáðèîòîïîãðàôèÿ, ÷åëîâåê.

PRENATAL DEVELOPMENT OF THE VERTE-
BRAL JOINTS

V.V.Kryvets'kyi

Abstract. 65 series of histologic spesimens of
embryos and prefetuses and 50 specimens of fetus-
es and newborns have been studied by means of the
methods of histologic investigation, morphometry,
plastic and graphic reconstration, anatomization,
injecting arterial vessels, roentgenography. The
authors have defined the terms and the forming of
topography of the vertebral joints, the critical peri-
ods of their development.
Key words: vertebral column, joint, embriotopog-
raphy, human.
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